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THE ANODIC DISSOLUTION OF Zn IN KI-KI03 SOLUTIONS 
CHI-CHIU YAO 
Department of Chemical Engineering 
and the 
Graduate Center for Materials Research 
University of Missouri-Rolla. 
Rolla, Missouri, U.S.A. 
Abstract 
The anodic dissolution of Zn was studied in KI-KI03 
solutions at 25°c. In I solutions, it was found that the 
apparent valence of Zn ions going into solution is approxi-
mately two. Smaller values are obtained in I03 solutions, 
with the most pronounced changes occurring in the higher 
concentrations. An empirical equation is derived relating 
the apparent valence (or anode efficiency) to the current 
density and concentrations of Io3 and I-. An anodic 
dissolution mechanism is proposed. 
Introduction 
The electrochemical behavior of Zn in various salt 
solutions has been studied by several investigators. 1 - 5 
The metal often dissolves anodically with current effi-
ciencies less than 100 percent, i.e., it appears to 
dissolve as cations with valences less than the normal 
value of +2. Several mechanisms have been proposed to 
explain this discrepancy between coulometric data and the 
actual weight-loss of the anode. Past studies have indi-
cated that certain anions in the electrolyte are directly 
associated with the current efficiency or "apparent" 
valence. It is possible that further studies of the 
influence of anions on the anodic dissolution behavior 
might give more insight into the corrosion mechanism and 
possibly lead to a method of selecting substances to 
increase anode efficiency or to promote corrosion inhi-
bition. 
This paper reports the results of anodic dissolution 
studies of Zn carried out in KI-KI03 solutions. A disso-
lution mechanism previously proposed has been found to be 
consistent with the experimental observations. 
Experimental 
2 
The anodes were prepared from Zn of 99.99+ % purity.* 
Cylindrical specimens were fabricated, polished on grinding 
paper down to grit 600, rinsed with distilled water, dried, 
and mounted in a Teflon holder to complete the anode 
assembly. All solutions employed analytical grade chemi-
cals and distilled water. The electrolyses were carried 
* Obtained by Dr. T. J. O'Keefe from American Zinc Company, 
St. Louis, Missouri. 
3 
out in the usual H-cell thermostatted at 25°C. Prepurified 
nitrogen was bubbled through the electrolyte to provide an 
inert atmosphere and for stirring. The apparent valences 
were calculated from the amounts of Zn dissolved as deter-
mined by a direct weight-loss method. The polarization 
behavior was determined potentiostatically. All apparatus 
and procedures have been described previously. 1 
The reference electrode was calomel (l N KCl) and the 
cathode was platinized-Pt. A salt bridge of the same 
electrolyte as in the electrolysis cell was used to prevent 
contamination by the reference electrode. All potentials 
are reported versus the standard hydrogen electrode (SHE) 
at 25°C. The films from the anodes were collected for 
X-ray diffraction analyses. 
Results 
Valence measurements. The valence studies were 
carried out by anodically dissolving Zn in various KI-Kro3 
solutions of constant ionic strength. The results are 
shown in Figure l. For a given electrolyte, the apparent 
valence initially increased with current density, reached a 
maximum, then remained fairly constant with further current 
density increases. In KI solutions, the valences were near 
the normal value of 2. They decreased below the normal 
values when KI0 3 was present, the decrease varying with the 
ro3 concentration. There was no visible film on the anode 
4 
surface when KI03 was not present in the electrolyte. When 
KI03 was present, there was a dark film on the surface. 
The film and a precipitate in the solution were collected 
for X-ray diffraction analysis after each electrolysis. 
The analyses showed them to be ZnO. The dark film on the 
electrode contained small metallic particles. There was no 
gas evolution from the anode during the electrolyses. 
Polarization Measurements. These studies were carried 
out in the same electrolytes as used for the apparent 
valence measurements. The polarization curves are shown in 
Figure 2. The current density was varied from lO-S to 
-l -2 lO amp·cm The current initially increased exponen-
tially with potential, but "limiting'' values were reached 
very quickly that were almost potential independent. The 
values of the limiting currents and the time needed to 
reach them generally decreased with increasing KI03 con-
centration. Linear Tafel regions over l-2 decades of 
current were present in the lower potential regions. The 
slopes of these regions and the rest potentials are 
summarized in Table I. The individual curves were repro-
ducible within ±lO mV in the linear ranges; the variation 
normally associated with a shift of the entire curve rather 
than a scatter of individual points. 
TABLE I 
A SUMMARY OF THE REST POTENTIALS AND TAFEL SLOPES FOR 
THE ANODIC DISSOLUTION OF Zn AT 25°C 
Electrolyte 
Rest Potential Tafel Slope 
gmol/liter volts (SHE) volts 
1.0 -0.872 0.031 
0.2 -0.803 0.037 
0.195 0.005 -0.763 0.042 
0.190 0.01 -0.663 0.058 
0.130 0.07 -0.503 0.054 
0.1 0.1 -0.463 0.056 
0.07 0.13 -0.430 0.080 
0.05 0.15 -0.382 0.118 
0.2 -0.392 0.095 
5 
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Discussion 
Zn exhibits current efficiencies considerably less 
than 100% during anodic dissolution in the presence of Io3 
and approximately 100% with I-. This is similar to its 
behavior noted with other reducible (No3-, Clo3 , Bro;) and 
non-reducible (so4-, Cl-, and Br-) anions. 1 ' 4 ' 5 The 
initial low value of the valence (or efficiencies) and its 
increase with current density is opposite to that observed 
for Zn in N03-(0.05-2.0 N), Clo3-(0.005-0.20 N), and Bro3 
(0.07-0.20 N) solutions, but similar to that for low Bro3 
concentrations (<0.07 N). One thing associated with this 
that should be noted is the large current density range 
over which the potentials indicate the Zn dissolution to be 
film controlled. The valence measurements with Io3 pre-
sent show that appreciable local corrosion and disinte-
gration are occurring as well as anodic dissolution. These 
indicate that the local cathodic reaction involves the I03 
(probably the iodate-iodide couple) and occurs when the 
protective film is ruptured by the impressed current. If 
the Zn surface were film-free, its potential would be a 
mixed potential in the region bounded by the values for the 
reactions zn+ 2;zn (E0 =-0.763 V) and Io3-;I- (E0 = +0.26 V). 
As noted from the Tafel plots (Figure 2), this range is 
d d b f h t d "t h h d 10 ma·cm-2 excee e e ore t e curren ens~ y as reac e 
in all but the most dilute Io3 solutions. The observed 
anode efficiency-current density relationship is thus 
7 
explained by a surface that corrodes rather freely when a 
small current disrupts the protective film, but which tends 
to passivate as larger currents are passed. This behavior 
is consistent with the anodic dissolution mechanism pro-
posed previously 5 ' 6 that involves the formation of ZnO as 
an intermediate. The relatively large sizes of the I and 
ro3 - ions and their reluctance to complex with zn+ 2 would 
favor passivation as would also the OH produced at the 
local cathodes (see Equations 2,3). The two regions 
(i = 3-30 and 30-80 ma•cm- 2 ) are ones therefore in which 
the local corrosion and disintegration rates are initially 
large but inversely related to the anodic dissolution rate 
{external current). As the current density is increased, 
the local corrosion and disintegration rates decrease until 
they become directly proportional to the current density, 
i.e., the apparent valence becomes approximately indepen-
dent of current density. 
The overall process can be represented as a summation 
of the following individual processes: 
A. Anodic (normal electrochemical) dissolution 
Zn{s) = zn+ 2 (aq) + 2e 
B. Local corrosion 
Zn(s) = zn+2 {aq) + 2e (anodic) 
= I-{aq) + 60H-(aq) 
(cathodic) 
(l) 
{2) 
(3) 
8 
C. Disintegration (as a consequence of corrosion) 
0 x Zn (s) = x Zn (aq) (particles detached 
from electrode) 
( 4) 
Representing the total dissolution rate as the summation of 
these three in a manner proposed previously, 6 except that 
the local corrosion rate is inversely related to current 
density in the lower region, one obtains the relation 
v. 
~ 
.-m 
= 2 - k~ f(CI~' CIO _) 
3 
(5) 
(6) 
The direct effect of the I03 - concentration is seen from 
Figure 1, while the inverse effect of I- is inferred from 
its effect on the I03-/I potential which allows local 
corrosion. 
A log-log plot of 2-V. versus i for the various 
~ 
solutions is shown in Figure 3. This is seen to correlate 
the data quite well and gives a value of m = 0.16. The 
concentration effect is more complex than encountered in 
previous studies due to both anions participating in the 
local cathodic reaction. Some idea of their relative 
effects can be obtained by looking at log-log plots of 
2-Vi versus both I03 and I concentrations (Figure 4). At 
the opposite extremes of the concentrations studied, the 
concentration of one anion is changing while the other is 
relatively constant. A comparison of the slopes of these 
curves gives the relative concentration effects as being 
approximately six to one. Writing Equation 5 in terms of 
this gives 
9 
( 7) 
6 Figure 5 shows a log-log plot of 2-Vi versus c103-;c1 - . 
Although there is some scatter, the data are correlated 
reasonably well. The slopes of the curves give n = 0.08. 
The high current efficiencies in I solutions indicate 
that here the primary reaction is the normal anodic 
dissolution. Thus, the Tafel slopes for these solutions 
should be a parameter of the electrochemical reaction 
(Equation 5). The experimental values were 31 and 37 mV 
or ~2.3RT/2F, similar to those observed previously for Zn 
dissolution in other solutions, 1 ' 4 ' 5 and consistent with 
the dissolution mechanism 
Zn(s) + H20(aq) = ZnOH(s) + H+(aq) + e {8) 
ZnOH(s) = ZnO(s) + H+(aq) + e (9) 
ZnO(s) + H20(aq) = Zn(OH) 2 (s) ( 10) 
(11) 
with either Equation (10) or (11) representing the rate 
determination step. 
10 
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CAPTIONS FOR FIGURES 
1. The apparent valence of Zn undergoing anodic dissolution 
in KI-KI03 solutions. ( 0 , 1. 0 N KI ; e , 0 . 2 N KI ; 
60.195 N KI-0.05 N KI0 3 ;A, 0.19 N KI-0.01 N KI0 3 ; 
0, 0.13 N KI-0.07 N KI0 3 ;., 0.1 N KI-0.1 N KI0 3 ; 
\1, 0.07 N KI-0.13 N KI0 3 ; ~, 0.05 N KI-0.15 N KI0 3 ; 
-¢'-, 0.2 N KI0 3 .) 
2. The polarization curves for the anodic dissolution of 
3. 
4 . 
5. 
(0, 0.05 N KI-0.15 N KI03 ; e, 0.2 N 
KI03 ; 6, 0.07 N KI-0.13 N KI0 3 ; A, 0.1 N KI-0.1 N 
KI0 3 ; 0 , 0 .13 N KI-0. 07 N KI0 3 ; • , 0.19 N KI-0. 01 
N KI03 ; \1, 0.195 N KI-0.05 N KI0 3 ; ~' 0.2 N KI;~, 
1. 0 N KI.) 
Log-log plot of 2-V. versus current density for the 
1. 
anodic dissolution of Zn at 25°C. (0, 0.005 N 
I03-;. I 0. 01 N I03- i 6 ' 0. 07 N I03- i • ' 0 .1 N 
I03-; 0 , 0 .13 N I03-; • , 0 .15 N I03-; \1 , 0. 2 N I03-.) 
Log-log plot of 2-Vi versus ci03 - and CI- for the 
anodic dissolution of Zn at 25°C. (for iodide ion, 
~ , 3 rna ; • , 1 0 rna ; A , 2 0 rna ; e , 3 0 rna . ) , (for 
iodate ion, \1 , 3 rna; 0 , 10 rna; 6 , 20 rna; 0 , 30 rna.) 
6 Log-log plot of 2-Vi versus ci03 -;ci- for the anodic 
dissolution of Zn at 25°C. ( \7 , 3 rna; 0 , 10 rna; 6 , 
2 0 rna ; 0 , 3 0 rna • ) 
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APPENDIX A 
Materials 
1. Mercury. Triple distilled, meets ACS specifications, 
Bethlehem Instruments, Hellertown, Pa. 
2. Mercurous Chloride. ACS reagent grade, Merck and 
Company, Rahway, N. J. 
3. Nitrogen. Prepurified grade, Matheson Company, East 
Rutherford, N. J. 
4. Potassium Chloride. ACS reagent grade, Fisher 
Scientific Company, Fair Lawn, N. J. 
5. Potassium Iodate. ACS reagent grade, Mallinckrodt 
Chemical Works, St. Louis, Mo. 
6. Potassium Iodide. ACS reagent grade, Mallinckrodt 
Chemical Works, St. Louis, Mo. 
7. Starch. ACS reagent grade, Mallinckrodt Chemical 
Works, St. Louis, Mo. 
8. Zinc. 99.99+ percent purity, American Zinc Company, 
St. Louis, Mo. 
18 
APPENDIX B 
Equipment 
1. Electrometer. Model 610B, Keithley Instruments 
Company, Cleveland, Ohio. 
2. Milliammeter. Model Simpson 269, Simpson Electric 
Company, Chicago, Ill. 
3. Potentiostat. Model 4100, Anotrol, Ponca City, Okla. 
4. Power Supply. Model SOOR, Kepco Labs, Flushing, 
New York. 
5. Recorder. Model 7100A, F. L. Moseley Company, 
Pasadena, Calif. 
6. Resistance Box. Model 240-C, Clarostat Manufacturing 
Company, Inc., Dover, N.Y. 
7. Timer. Model Lab-chron 1400 timer, Lab-Line 
Instruments, Inc., Melrose Park, Ill. 
19 
APPENDIX C 
Experimental Data 
20 
TABLE II 
APPARENT VALENCE OF Zn DISSOLVING ANODICALLY 
IN 1.0 N KI AT 25°C 
t 
sec 
15,700 
7,600 
4,750 
4,700 
3,600 
3,600 
3,600 
i 
-2 mA•cm 
3* 
10 
20 
30** 
50 
65 
80 
wa (cal) 
gm 
0.0500 
0.0809 
0.1011 
0.1498 
0.0576 
0.0749 
0.0922 
* area of Zn anode = 3.14 cm2 
** area of Zn anode = 0.95 cm2 
W (exp) 
e 
gm 
0.0516 
0.0819 
0.1014 
0.1480 
0.0567 
0.0756 
0.0938 
v. 
~ 
1.94 
1.97 
1.99 
2.02 
2.03 
1.98 
1.97 
21 
TABLE III 
APPARENT VALENCE OF zn DISSOLVING ANODICALLY 
IN 0.2 N KI AT 25°C 
t 
sec 
15,700 
4,750 
4,700 
4,700 
3,600 
3,600 
3,600 
i 
-2 
mA·cm 
3 
10 
20 
30 
50 
65 
80 
wa (cal) We(exp) 
gm gm 
0.0500 0.0518 
0.0506 0.0515 
0.1001 0.1006 
0.1499 0.1506 
0.0570 0.0572 
0.0749 0.0752 
0.0911 0.0928 
v. 
~ 
1.94 
1.96 
1.99 
1.99 
1.98 
1.98 
1.99 
22 
TABLE IV 
APPARENT VALENCE OF Zn DISSOLVING ADONICALLY 
IN 0.195 N KI-0.005 N KI0 3 AT 25°C 
t 
sec 
15,700 
4,700 
4,700 
4,700 
3,600 
3,600 
3,600 
i 
-2 
mA·cm 
3 
10 
20 
30 
50 
65 
80 
wa {cal) 
gm 
0.0501 
0.0500 
0.0999 
0.1492 
0.0528 
0.0687 
0.0872 
W {exp) 
e 
gm 
0.0557 
0.0549 
0.1076 
0.1606 
0.0558 
0.0723 
0.0915 
v. 
1 
1.80 
1.82 
1.86 
23 
1.87 
1.89 
1.90 
1.85 
TABLE V 
APPARENT VALENCE OF Zn DISSOLVING ANODICALLY 
IN 0.190 N KI-0.01 N KI03 AT 25°C 
t 
sec 
16,000 
4,700 
4,700 
4,700 
3,600 
3,600 
3,780 
i 
-2 
rnA-em 
3 
10 
20 
30 
50 
65 
80 
wa (cal) 
grn 
0.0511 
0.0501 
0.1001 
0.1500 
0.0576 
0.0749 
0.0971 
W (exp) 
e 
grn 
0.0581 
0.0559 
0.1124 
0.1619 
0.0611 
0.0805 
0.1050 
v. 
~ 
24 
1.75 
1.79 
1.82 
1.85 
1.89 
1.86 
1.84 
TABLE VI 
APPARENT VALENCE OF Zn DISSOLVING ANODICALLY 
IN 0.13 N KI-0.07 N KI03 AT 25°C 
t 
sec 
15,700 
4,700 
7,300 
4,820 
3,400 
3,600 
3,000 
i 
-2 
mA·cm 
3 
10 
20 
30 
50 
65 
80 
Wa(ca1) We(exp) 
gm gm 
0.0502 0.0578 
0.0501 0.0564 
0.0468 0.0520 
0.1538 0.1703 
0.0457 0.0505 
0.0437 0.0489 
0.0448 0.0513 
v. 
~ 
25 
1.73 
1.76 
1.79 
1.80 
1.81 
1.78 
1.74 
TABLE VII 
APPARENT VALENCE OF Zn DISSOLVING ANODICALLY 
IN 0.1 N KI-0.1 N KI0 3 AT 25°C 
t 
sec 
15,700 
4,700 
8,200 
5,200 
3,750 
4,100 
3,400 
i 
-2 
mA·cm 
3 
10 
20 
30 
50 
65 
80 
wa (cal) We(exp) 
gm gm 
0.0513 0.0597 
0.0500 0.0582 
0.0526 0.0595 
0.0499 0.0568 
0.0504 0.0582 
0.0498 0.0563 
0.0508 0.0588 
v. 
l 
1.67 
1.72 
1.77 
1.76 
1.74 
1.77 
1.72 
26 
TABLE VIII 
APPARENT VALENCE OF Zn DISSOLVING ANODICALLY 
IN 0.07 N KI-0.13 N KI03 AT 25°C 
t 
sec 
12,300 
4,750 
7,500 
5,200 
3,725 
3,630 
3,040 
i 
-2 
mA•cm 
3 
10 
20 
30 
50 
65 
80 
wa (cal) We(exp) 
gm gm 
0.0393 0.0489 
0.0506 0.0608 
0.0481 0.0564 
0.0499 0.0582 
0.0501 0.0583 
0.0441 0.0509 
0.0454 0.0536 
v. 
~ 
27 
1.60 
1.66 
1.70 
1.72 
1.71 
1.73 
1.70 
TABLE IX 
APPARENT VALENCE OF Zn DISSOLVING ANODICALLY 
IN 0.05 N KI-0.15 N KI0 3 AT 25°C 
t 
sec 
15,700 
4,200 
5,620 
5,040 
3,560 
3,600 
3,000 
i 
-2 
rnA· ern 
3 
10 
20 
30 
50 
65 
80 
W (cal) 
a 
grn 
0.0501 
0.0447 
0.0361 
0.0484 
0.0479 
0.0437 
0.0449 
we (exp) 
grn 
0.0664 
0.0567 
0.0444 
0.0582 
0.0577 
0.0516 
0.0552 
v. 
~ 
1.51 
1.57 
1.62 
1.67 
1.66 
1.69 
1.62 
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TABLE X 
APPARENT VALENCE OF Zn DISSOLVING ANODICALLY 
IN 0.2 N KI0 3 AT 25°C 
t 
sec 
17,730 
4,900 
6,220 
5,700 
3,600 
3,600 
3,000 
i 
-2 
mA·cm 
3 
10 
20 
30 
50 
65 
80 
W (cal) 
a 
gm 
0.0566 
0.0522 
0.0399 
0.0510 
0.0484 
0.0437 
0.0448 
W (exp) 
e 
gm 
0.0778 
0.0692 
0.0513 
0.0689 
0.0604 
0.0541 
0.0565 
v. 
1. 
1.46 
1.51 
1.55 
1.59 
1.60 
1.61 
1.59 
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TABLE XI 
CURRENT-POTENTIAL RELATIONSHIP FOR THE ANODIC 
DISSOLUTION OF Zn IN 1 N KI AT 25°C 
Potential Current* Current Densityxlo-3 
Volts, NCE Volts, SHE mA mA·cm -2 
1.15 -0.872 0.00 0.00 
1.12 -0.842 0.02 0.07 
1.10 -0.822 0.10 0.34 
1.07 -0.792 0.83 2.79 
1.05 -0.772 1.48 4.95 
1.03 -0.752 2.16 7.21 
0.99 -0.712 4.47 14.90 
0.95 -0.672 6.00 20.00 
0.92 -0.642 6.30 21.00 
0.90 -0.622 6.90 23.00 
0.85 -0.567 7.98 26.60 
0.82 -0.537 8.64 28.80 
0.77 -0.487 11.13 37.10 
0.74 -0.457 11.46 38.20 
0.70 -0.422 6.97 23.00 
0.65 -0.372 5.97 19.90 
0.60 -0.322 6.48 21.60 
0.54 -0.262 7.20 24.00 
0.47 -0.192 7.53 25.10 
0.32 -0.042 8.64 28.80 
0.20 0.078 9.30 31.00 
0.12 0.158 11.34 37.80 
0.02 0.258 15.54 38.70 
-0.17 0.448 15.54 51.80 
-0.30 0.578 18.15 60.50 
-0.39 0.668 21.99 73.30 
-0.59 0.868 28.80 96.00 
-0.89 1.168 33.45 111.50 
-1.20 1.478 40.08 133.60 
-1.50 1.778 49.83 166.10 
-1.90 2.178 55.41 184.70 
-2.20 2.478 61.58 205.30 
-2.50 2.778 64.50 215.20 
area of Zn anode = 0.30 cm2 
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TABLE XII 
CURRENT-POTENTIAL RELATIONSHIP FOR THE ANODIC 
DISSOLUTION OF Zn IN 0.2 N KI AT 25°C 
Potential Current Current Densityxlo-3 
Volts, NCE Volts, SHE rnA mA·cm -2 
1.08 -0.803 0.00 0.00 
1.06 -0.783 0.02 0.06 
1.05 -0.773 0.03 0.11 
1.04 -0.763 0.06 0.21 
1.03 -0.753 0.14 0.47 
1.01 -0.733 0.45 1.49 
0.98 -0.703 0.69 2.32 
0.96 -0.683 1.35 4.53 
0.94 -0.663 3.06 10.20 
0.91 -0.633 3.78 12.60 
0.88 -0.603 4.32 14.40 
0.84 -0.563 5.64 18.80 
0.80 -0.523 6.51 21.70 
0.75 -0.473 5.46 18.20 
0.71 -0.433 4.56 15.20 
0.65 -0.373 4.98 16.60 
0.59 -0.313 5.43 18.10 
0.52 -0.243 5.34 17.80 
0.48 -0.203 6.18 20.60 
0.39 -0.113 6.39 21.30 
0.23 -0.047 7.26 24.20 
0.16 0.117 8.82 29.40 
0.01 0.267 10.02 33.40 
-0.10 0.377 11.58 38.60 
-0.23 0.507 12.72 42.40 
-0.31 0.587 15.54 51.80 
-0.40 0.677 14.88 49.60 
-0.58 0.857 17.46 58.20 
-0.68 0.957 20.46 68.20 
-0.80 1.077 19.86 66.20 
-0.95 1.227 25.89 86.30 
-1.30 1.577 29.52 98.40 
-1.60 1.877 31.74 105.80 
-1.90 2.177 35.25 117.50 
-2.20 2.477 38.46 128.20 
-2.50 2.777 43.29 144.30 
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TABLE XIII 
CURRENT-POTENTIAL RELATIONSHIP FOR THE ANODIC DISSOLUTION 
OF Zn IN 0.195 N KI-0.005 N KI03 AT 25°C 
Potential Current current DensityxlO -3 
Volts, NCE Volts, SHE rnA rnA ·ern -2 
1.040 -0.763 0.00 0.00 
1.010 -0.733 0.01 0.04 
1.000 -0.723 0.03 0.10 
0.980 -0.703 0.07 0.22 
0.970 -0.693 0.15 0.50 
0.940 -0.663 0.33 1.12 
0.925 -0.648 0.65 2.18 
0.890 -0.613 1.98 6.61 
0.860 -0.583 2.36 7.78 
0.840 -0.558 2.72 9.09 
0.800 -0.523 2.95 9.85 
0.770 -0.493 3.54 11.80 
0.740 -0.463 3.78 12.60 
0.700 -0.423 4.44 14.80 
0.660 -0.383 4.68 15.60 
0.625 -0.343 4.74 15.80 
0.590 -0.313 3.36 11.20 
0.560 -0.283 2.88 9.61 
0.520 -0.243 3.12 10.40 
0.475 -0.198 3.30 11.00 
0.400 -0.123 3.24 10.80 
0.350 -0.073 3.48 11.60 
0.250 0.027 3.72 12.40 
0.150 0.127 3.57 11.90 
0.050 0.223 3.87 12.90 
-0.110 0.383 4.23 14.10 
-0.280 0.558 4.56 15.20 
-0.440 0.718 5.52 18.40 
-0.580 0.858 6.03 20.10 
-0.770 1.043 6.96 23.20 
-0.900 1.177 7.35 24.50 
-1.100 1.377 7.83 26.10 
-1.250 1.527 8.13 27.10 
-1.430 1.707 8.61 28.70 
-1.630 1.907 9.30 31.00 
-1.930 2.207 10.86 36.20 
-2.100 2.377 12.45 41.50 
-2.300 2.577 14.64 48.80 
-2.500 2.777 15.18 50.60 
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TABLE XIV 
CURRENT-POTENTIAL RELATIONSHIP FOR THE ANODIC DISSOLUTION 
OF Zn IN 0.190 N KI-0.01 N KI03 AT 25°C 
Potential Current Current DensityxlO -3 
Volts, NCE Volts, SHE rnA mA•cm -2 
0.940 -0.663 0.00 0.00 
0.925 -0.648 0.01 0.02 
0.895 -0.618 0.02 0.05 
0.870 -0.593 0.07 0.22 
0.845 -0.568 0.16 0.54 
0.810 -0.533 0.57 1.91 
0.790 -0.513 0.90 3.01 
0.760 -0.483 1.41 4.72 
0.730 -0.453 2.40 8.02 
0.680 -0.403 3.09 10.30 
0.630 -0.353 3.33 11.10 
0.580 -0.303 3.39 11.30 
0.540 -0.263 2.71 9.04 
0.520 -0.243 2.36 7.81 
0.450 -0.173 2.46 8.22 
0.340 -0.063 2.68 8.95 
0.190 0.087 2.82 9.40 
0.025 0.252 2.85 9.50 
-0.160 0.437 3.03 10.95 
-0.420 0.697 3.46 11.60 
-0.660 0.937 3.63 12.10 
-0.975 1.252 4.29 14.30 
-1.270 1.547 4.56 15.20 
-1.570 1.847 5.28 17.60 
-1.760 2.037 5.58 18.60 
-1.950 2.227 6.15 20.50 
-2.350 2.627 6.54 21.80 
-2.50 2.777 6.06 20.20 
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TABLE XV 
CURRENT-POTENTIAL RELATIONSHIP FOR THE ANODIC DISSOLUTION 
OF Zn IN 0.130 N KI-0.07 N KI0 3 AT 25°C 
Potential Current Current DensityxlO -3 
Volts, NCE Volts, SHE rnA mA·cm -2 
0.78 -0.503 o.oo 0.00 
0.75 -0.473 0.01 0.04 
0.73 -0.453 0.02 0.08 
0.71 -0.433 0.05 0.19 
0.70 -0.423 0.11 0.38 
0.67 -0.393 0.24 0.81 
0.65 -0.373 0.45 0.15 
0.63 -0.348 0.63 2.10 
0.60 -0.330 0.81 2.72 
0.57 -0.293 0.93 3.10 
0.53 -0.253 1.32 4.42 
0.48 -0.203 1.86 6.21 
0.44 -0.163 2.19 7.32 
0.38 -0.103 2.34 7.85 
0.33 -0.053 1.77 5.95 
0.30 -0.023 1.68 5.62 
0.19 0.087 1.83 6.11 
0.04 0.237 1.89 6.31 
-0.14 0.417 2.07 6.91 
-0.32 0.597 2.19 7.31 
-0.57 0.847 2.13 7.10 
-0.80 1.077 2.34 7.82 
-1.00 1.277 2.46 8.20 
-1.04 1.317 2.85 9.50 
-1.31 1.587 3.06 10.20 
-1.55 1.827 3.03 10.10 
-1.83 2.107 3.66 12.20 
-2.15 2.427 2.79 9.32 
-2.30 2.577 3.63 12.10 
-2.50 2.777 3.45 11.50 
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TABLE XVI 
CURRENT-POTENTIAL RELATIONSHIP FOR THE ANODIC DISSOLUTION 
OF Zn IN 0.1 N KI-0.1 N KI03 AT 25°C 
Potential 
Volts, NCE 
0.74 
0.70 
0.68 
0.65 
0.62 
0.59 
0.57 
0.54 
0.47 
0.42 
0.37 
0.34 
0.30 
0.24 
0.14 
0.10 
0.05 
0.00 
-0.18 
-0.24 
-0.35 
-0.44 
-0.53 
-0.78 
-0.90 
-1.20 
-1.46 
-1.68 
-1.80 
-2.15 
-2.40 
-2.50 
Volts, SHE 
-0.463 
-0.423 
-0.398 
-0.373 
-0.343 
-0.313 
-0.293 
-0.263 
-0.198 
-0.143 
-0.093 
-0.063 
-0.023 
0.037 
0.137 
0.177 
0.227 
0.277 
0.457 
0.517 
0.627 
0.717 
0.807 
1.057 
1.177 
1.477 
1.737 
1.957 
2.077 
2.427 
2.677 
2.777 
Current 
rnA 
0.00 
0.02 
0.03 
0.09 
0.33 
0.42 
0.57 
0.69 
1.00 
1.33 
1.63 
1.92 
1.99 
2.04 
1.85 
1.74 
1.62 
1.72 
1.96 
1.99 
1.83 
1.89 
1.81 
1.86 
2.01 
2.07 
2.13 
2.22 
2.46 
2.70 
3.09 
3.69 
Current Densityxlo-3 
-2 mA·cm 
0.00 
0.05 
0.11 
0.30 
1.11 
1.39 
1.89 
2.31 
3.34 
4.44 
5.54 
6.41 
6.66 
6.81 
6.19 
5.81 
5.41 
5.75 
6.55 
6.65 
6.10 
6.31 
6.05 
6.20 
6.70 
6.92 
7.11 
7.42 
8.21 
9.01 
10.30 
12.30 
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TABLE XVII 
CURRENT-POTENTIAL RELATIONSHIP FOR THE ANODIC DISSOLUTION 
OF Zn IN 0.07 N KI-0.13 N KI0 3 AT 25°C 
Potential Current Current DensityxlO -3 
Volts, NCE Volts, SHE rnA rnA•cm -2 
0.71 -0.430 0.00 0.00 
0.69 -0.412 0.01 0.02 
0.67 -0.392 0.01 0.03 
0.64 -0.362 0.02 0.06 
0.63 -0.352 0.03 0.11 
0.59 -0.312 0.06 0.21 
0.55 -0.272 0.21 0.71 
0.52 -0.242 0.32 1.08 
0.47 -0.192 0.68 2.29 
0.43 -0.152 0.94 3.14 
0.40 -0.122 1.06 3.53 
0.39 -0.112 1.29 4.30 
0.35 -0.072 1.63 5.54 
0.33 -0.052 1.84 6.15 
0.29 -0.012 1.91 6.39 
0.23 0.048 1.98 6.61 
0.19 0.088 1.95 6.53 
0.12 0.158 1.99 6.66 
0.02 0.253 1.74 5.81 
-0.09 0.368 1.59 5.31 
-0.17 0.448 1.58 5.28 
-0.25 0.528 1.53 5.12 
-0.37 0.648 1.62 5.40 
-0.49 0.768 1.65 5.50 
-0.60 0.878 1.80 6.02 
-0.81 1.088 1.85 6.19 
-1.09 1.368 1.92 6.41 
-1.39 1.668 1.98 6.62 
-1.68 1.958 2.21 7.38 
-2.15 2.428 2.55 8.50 
-2.50 2.778 2.46 8.20 
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TABLE XVIII 
CURRENT-POTENTIAL RELATIONSHIP FOR THE ANODIC DISSOLUTION 
OF Zn IN 0.05 N KI-0.15 N KI0 3 AT 25°C 
Potential Current Current DensityxlO -3 
Volts, NCE Volts, SHE rnA mA•cm -2 
0.66 -0.382 0.00 0.00 
0.63 -0.352 0.01 0.02 
0.59 -0.312 0.01 0.04 
0.55 -0.272 0.03 0.09 
0.51 -0.232 0.07 0.24 
0.47 -0.192 0.14 0.47 
0.44 -0.162 0.23 0.78 
0.42 -0.142 0.34 1.14 
0.36 -0.082 0.53 1.76 
0.30 -0.022 0.84 2.80 
0.25 0.028 1.27 4.42 
0.20 0.078 1.62 5.40 
0.15 0.123 1.87 6.23 
0.10 0.178 2.07 6.91 
-0.01 0.288 2.10 7.02 
-0.10 0.378 2.16 7.21 
-0.18 0.458 1.99 6.66 
-0.27 0.548 1.69 5.63 
-0.32 0.598 1.59 5.31 
-0.46 0.738 1.47 4.92 
-0.56 0.838 1.33 4.45 
-0.77 1.053 1.24 4.15 
-1.04 1.318 1.18 3.95 
-1.19 1.468 1.23 4.11 
-1.32 1.598 1.12 3.73 
-1.58 1.858 1.16 3.91 
-1.84 2.118 1.06 3.54 
-2.10 2.378 1.26 4.22 
-2.30 2.578 1.18 3.95 
-2.50 2.778 1.14 3.80 
TABLE XIX 
CURRENT-POTENTIAL RELATIONSHIP FOR THE ANODIC 
DISSOLUTION OF Zn IN 0.2 N KI0 3 AT 25°C 
Potential Current Current Densityxlo- 3 
Volts, NCE Volts, SHE rnA rnA· ern -2 
0.67 -0.392 0.00 0.00 
0.639 -0.361 0.01 0.02 
0.620 -0.342 0.01 0.03 
0.600 -0.322 0.02 0.06 
0.578 -0.300 0.03 0.11 
0.554 -0.276 0.06 0.21 
0.525 -0.247 0.13 0.43 
0.497 -0.219 0.23 0.76 
0.469 -0.191 0.32 1.08 
0.458 -0.180 0.45 1.52 
0.430 -0.152 0.67 2.24 
0.376 -0.098 1.03 3.41 
0.345 -0.067 1.12 3.75 
0.330 -0.052 1.57 5.25 
0.295 -0.017 1.92 6.42 
0.262 0.014 2.01 6.71 
0.205 0.073 2.02 6.73 
0.140 0.138 1.98 6.61 
0.066 0.212 2.00 6.66 
-0.023 0.301 1.77 5.91 
-0.130 0.408 1.59 5.31 
-0.239 0.517 1.58 5.26 
-0.290 0.568 1.48 4.93 
-0.370 0.648 1.29 4.33 
-0.500 0.778 1.45 4.85 
-0.650 0.928 1.66 5.56 
-0.850 1.128 1.62 5.41 
-1.120 1.398 1.70 5.68 
-1.380 1.658 1.97 6.56 
-1.440 1.718 1.84 6.15 
-1.760 2.038 1.97 6.58 
-2.080 2.358 1.69 5.36 
-2.200 2.478 2.12 7.15 
-2.500 2.778 1.69 5.66 
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